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(57) Abstract: A semiconductor nonvolatile storage circuit that inhibits any pseudo-writing into storing/holding FET transistors 
so as to realize a stable storing/holding operation. The semiconductor nonvolatile storage circuit comprises a first FET transistor 
(MNM1) forming a source-drain path between a ground potential (GND) and a bit line (BL); a second FET transistor (MNM2) 
forming a source-drain path between the ground potential (GND) and a differential pair line (BLJ; a third FET transistor (MNM3) 
opening/closing the connection between the drain terminal of the first FET transistor (MNM1) and the bit line (BL); and a fourth 
FET transistor (MNM4) opening/closing the connection between the drain terminal of the second FET transistor (MNM2) and the 
differential pair line (BL_). 
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[oooi] it, mM^m^xhmm^^^mn^t^nm^m^mmm 
mmm^m-r^(Dxh^ 0 

Steffi 

[0002] ^m^mmmmm^t^ mM^^xhmm^m^^m^^-T 0 ^^ 

o 

[0003] ^!lx.tf#f^S^l^^, 2-D(DMlSFKTmh9>iy^Xm^tl, ^©2o©MI 

[0004] 2O(DMISFETMh^^v ? ^0rt(DV>-f TjOMISFET 

<9, FETMb^^^<7>^M®£t£r^b$-^-C, icD2o(DMISFETMh^^v ? ^^ 

<Dmmm.#i<7)±'bx ro j ^fc^ r 1 j &mmirz>h<Dxfrz> 0 

[0005] 07«*[HlS&(D[HlSSIll'efeSo ^»[HlS&«ll|-Jf^<Z)01*Dj;t)?m2(DMISFE 
Tib7^^MNMl, MNM2C0y— Xiffi^&^mBCOMM&ftL-X&MMfc 

gnb^ ^—b^^—^mwu^n^nrnmir^tth^ HK^MISFE-FM 

h7^^MNM10KW^fif^tVhiBL[:g^U H2(DMISFETMh7>- 
^^MNM2(DKW^S^^tVh^BL(D^»]^T^BLj^^b^: 1 b(D-efc<9, 
H 1 (DMISFETM h^v^MNM 1 <D Wft^ffiVt (MNM 1 ) /$^2(DMISFET 
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mh7^*?MNM2(DmmmfcVt (MNM2) £Qh r^V vRflBS: TOJ fBtgJfctRfcU 

-t©ijfr©)RtSSrrij|Btt^1ISi:-r5t>©-e*>5 0 
[0006] /ifc, r^^j^^, rrf-^/vm/v^^moKW^^W ?f^(DMISF 
ETMh^v^^J ^^(DMISFETMb^v^^tf) r^^j ^n^^/i^y^ 
SVMip^^/vM^— $tv-Cv^r^v^(WT, ^PJ*ffl»^*5VN-C^IC)o 
~ej3\ ^l*5j;t) ? |l2(DMISFETMh7^v ? ^^MNMl. MNM2tenMMISFETM 

[0007] ms\^ mmmm-w^^ftymm^ir?4v^^-h^&z> 0 mmm$& 

^<Dm^^mX<D£.D\Z.ft? 0 £i\ V— KI|WL(Dmj£^mMmji(VDD)<D^ 
#@S»2. 5V^U tVh||BL(Dmii^BiifEmMmii^lWIC5V(VDD), ^»J^T 
teL_(DmiE^OV(GND)^bf-^||^— SB#r H Wo 0 ^KDMISFETMh 
^^^MNMl(D^^^p^gj^-eg!)f^-f-§(D-C\ lllcDMISFETMh^v 5 ^ 
MNMl^*5/hdr-ryT^^b-C^Me^L^^</^ o ^fi^ f|l<DMISFE 
TSb^^^^MNM 1 <D llffltflHiVt (MNM 1 ) fi^V^^^^h^tv, H2<DMIS 
FETMh7^v ? ^MNM2<^)H{gmi±Vt(MNM2) j;«9^^<^ , 9, rojfEH^H^ 
ii£t3:t">h$|BL<D«ffi^0V(GNDh ^lb^T^BL_C0fl;j±^5V (VDD) ^ 
LT, 7-KlWL(Dtffi^2. 5V^bfc^||^^^0#rBWT^\ H20MISFETM 
h7^^MNM20f®i^^^#<^^ H2(DMISFET^h^>'v ? ^^MNM2 

OlHfS:^;iEVt(MNM2)ttt^V^^^"7h$^o Wlo;^ ^KDMISFET^h^ 
^J^MNMlcDKHilltJiVt (MNM1) {i^20MISFET§Uh^^> ? ^MNM2 
(Z)HfMj±Vt(MNM2) j;«9«<^«9, rij|Ett^^^ 0 &*5, HfMJIVtcD 

[0008] 09^ m^mm(D±m^(DW,m^irm 1 mm'^h^, &<Dm®ifemi?>MisFE 

TMh^^^^MNMlCOWfigftiEVt (MNM1) :£(Z)|fiEf6f3||20MISFETM 
h7^v ? ^^MNM2(DMfit*iiVt (MNM2) ^LTV >5„ %J]M&iVg (S^iA^fiT) 
Wft^JiVt (MNM1) ^J^WMJEVt (MNM2) «V ^ ^VtO-Cfe^, 
SW^U^o fftfzEbfcJ;?^ illfDMISFET^h^^^MNMl^f^Pilti^: 
IbfN$^^WiMJ±Vt(MNMl) ^Vtl^^hb, ^2(DMISFETMh^^v ? ^ 
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(MNM2) £Vtl i«9r^V Wt2^^hi~§^, l"Oj fBttMfctBfl^ l"l J|EH^^## 

te«Evt(MNMi)Srvtid^vt3l^X7hi-5^ rijfBIS^^^rojfBH^H 

oj fB'ft^Bi: ri j m^m^mz.m'ow^ (tctdu mmu^mM^mAyx 
[0009] mio\^Mm^(Dm^\M\¥mm^^^^^—vx^ Q $tm\m$&cD 

SLt^§, T7-mWL(D«j£^«M«J±(VDD)*-e_hifT. Jgl$L^Jg2(Z>MI 
SFETMh^v^MNMl. MNM2^r|^|B#^agal$^"C, P5#<£>!fl'fiifltJ£<£>^ 

&\?vhBBL(Dmj±bmm^TmBL_(Dmj±<Dmbisxm^mL-x, roj x« r i j ^ 

[0010] ^[lI^«MSa?IJbT,«fcVh(DfBll(D##^^^mb^i-§^^ 
0,WLl£, 2|a<DtVh^^fBL0,BL0_,BLl,BLl_^, ^fb^f^l^o^, 

m.&2U(Dm?m^(Dmxi±m£fhx\ ^ 0 

[0011] #^fB'ltHIS&i:^[HlS&^m^MT, «2ISriE*)-btf t££[H{&<D 
?B'lt^#^fBte[US&^#t^^, M/^Aofc^HTO, ro#^fBH[H]{^-efB 

[0012] mi2«, ^tB'gtiiE^^^^cii^cDia^^^i-iii-efe^, w^i^ 
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mfc^vsM<Dmmy— kc, cjz.^tM\m^sc^mmi^tim^L,x\^ 0 
[0013] ^^^M^mi^^usM^^cD^T^^m^mi^^v (sram) xm 

Kc, c_k r i j xtt ro j co't 2 — ^^|EHi-§t><D-efe§ 0 

[0014] ?B'H/— KC, CJ3\ ^^W^h^^^MNTl, MNT2^UT, 

MBU BLJ^ge$^TV>§ 0 iffei^h^v^MNTl, MNT2(Z)^-bS^ij;, V 
-KIWLCii^ii, ^-K^WLOff ^-laot, fEH7— KC, C_t^ybmMB 

[0015] ^*[1I^SC«, ^^^M^#:^ySM(DfElty— KC^ifem'fiCGND) 
^(D^^y^^-KW^^^J^i-^lll^MISFET^h^^^MNMl^, fB 
H/-KC J^iMftl (GND) t<Dm \CV—^ • K W^S&^?F^i-§^2(DMISF 
ETSh7y^^MNM l^h^^th, M 1 <Z)MISFET® h7^^^MNM 1 *3 i 
IJ«^2(DMISFETMh^^^^MNM2(D<7 s — h^^-{ir7— K^WLW^^^c^ft 

[0016] h^v^MPEQte, fBlty— KC^fBH/— KC_<Dr H 10S^E?rff ^EQ 

^or^Mi - ^^^*^"^^ K^v^MNRSte, Mjh^v^MNl 

M=fxfo%> 0 

[0017] ^(Dj;5^*^tb-cv^(D-c\ m^i^i-mm^m-i. restore^ ^&mu 
mfc^v (sram) tLsxmmu mKSTOKEm^mmmm^ wLwfit^i 
wmmmm&tvxmmirZo 

[0018] #fFXStl: HH^kl!fiWO2004/057621 
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[0019] &Mm&ttv]^*y7<D&&\tt<>Xmy&MLSFErrmh9>'i?X*<Dy-' 

, MISFETM H UfeV h^Hr y T<£>3&£. ( = ^M^^Lft^it^P = 

[0020] m%.\t. miUZJFtm&K&^X* 17— K*&WLO£fcry^BLOcD«JE£J:tf 

HlCOMISFET^h7^v ? ^MN01 1 l£t>#?Mg^£*VCV ^tfrC\ !7— Kj&WLl 
^#il^^^(o^«9, WL10Sffi=^Jfim^GND)-efeo-0b, HKDMISFET 
Mh^^^^MNO 1 1 CDy—^iffi^ 1 (DMISFETMh^ v^MNOO 1 (D 

jgiR^M^fe^^l^MISFETMh^^^MNOll^, tHL/£V^R-ry 
[0021] *^P^^(Dj;5*TO^M^-C^$tLfct(D-efc«9. IBlt^ffl(DMISFETMh 

[0022] *^0j!^#§^#:^#^fElt0{^(D||l(D*^« N Jgl$LD^2(DMISFETM 
h^v^^X., ti|fB^1^^2(DMISFET§Uh^^v ? ^^(Dy-^^{»ife 

i<Dv—}?m^mmmt$fris tutB^icoMisFETMh^^^^^Kw^^^tf 

^M§Udg|?c£tK tulB|l2(DMISFETMh7^^yoKW^^»tfffBtVha 
0^1^J-<T^^^tvT^^#:^#^IHIS&^*5V^T, ffffBSfllOMISFET 

ftjfB|g2(DMISFET^h^^y<DKW>«^ 
[0023] i<D*^J;«9, ^#:^#BfB'[t[lI^^il^^-cv^VN^«, fgl&O^ 
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(DMLSFErrW.h9>^X*<D}f W^^^M^tfe (7n-f^^) ^H^-r^i^^-e 
[0024] *^0Jic:#§^#:^ff^fElllHl{^(Z)02(Z)*^«, Bf)fE01(D*^^*DV^-C, 

[0025] ^(Dffltffcmj;^ 01&^2©^rs'^3(8^Sr, Jgl^^^MISFET^^v 5 

[0026] *mwK&z¥mfc^nmmmm&<Dm3<Dm&n. mmnixfe^ommz 

*3V^, BfflE^1^^2(DMISFETMh7>'v ? ^(^KW^«^f*, -We*b^3 
[0027] ^<D«j£^<9, ^^#^fE1tIlIS^&^^$^^-CV^^V^^«, W.XJfc&W.I 

(DMisFETMh7^^^(Z)KW^^(Z)S^^y— ^^-i:^)— ^-e#s<D-e, 

lll^t) ? ll2^MISFETMh7^^^^KW^«^^^^fe^tl,^^<te<^^ 

o 

[0028] ^#§^^#:^#^fBH0{i&(D^4(Z)*^«, fi|fEjg3<Z>*^;fc;i vt, 

filfB^S^t^^O^^^^^^llb^^eOMISFETMh^^^^-^fe^, ftr 
?Em5^IJ?^6(DMISFETMh7^^^0^-h^«ti)fE^2(Dr7-Ka(DM»] 

[0029] ^(D^^i-J;^, m3RXim4(D^4^m^s Hl^ff^MISFETMh^v 5 

[0030] im%¥mfc^wmmm&<DM5(DM)&fe, mmn2jb^M4(D\ ^-rt^ 

^^#j^^*5V^. -^(DfE'e/-K^tfr|EtVh^^^$ti^ fm^OfEH7— K 
^ffffE^>h^(D^l)]-<T^^^$4x§#^fEll[lI{i&^«^, ffrfE^3(DMISFE 

, ff|fE!g4(DMISFETMh7^^<DKW^S^ 

fE'Hy— K{^^$tt, BfrfE#^fEH[lI{^(D-^-(DfE'[ty— Ktffi^iEU:/— K 
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[oo3i] z.<Dmmz£9, M5Rxim6(D^y^m^£ox, ^m^mmmmm^tm 

o 

[0032] if.mw \z&%^mw^wmeMm&(o&G<Dmmz, mmgi<D7b^m5<D\ 

[0033] ^<D«^^J;«9, MfBmi^J;^2(DMISFET§Uh7^v ;? ^^(Z)^il1S^i:»^ 

[0034] _hfB^Pj!(D«j^^j;oT, ^^#^fBHlHlli&^«x$^TV^V>^^, 
fB^#ffi®MISFETM^7^^^O#0b^V^KW^^<Z)^A^B5ihb 

FETMh^^^^^m^^-fr-e*^^^, m^^^^UeivD-e, [H^o 

[0035] mi^m^<Dmmmi^m^mi^wmmmm^<D\Ei^mxh^ 0 

m2mi<D^mw^nm^mm^<Dm^^mi¥^mn^^^>^^—Yx 

<fc<5o 
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mi2Y&mmm<7)%\<Dm&^'fm$£mx&z> 0 

[0036] BL, BLO, BL1 tT>h$l 

BL_, BLO_, BL1_ (t"Vh^<^)^»J-<T^ 

C, C_ IB'Im/^—K 

COMM, COMMO, COMM1 

MN111 MNM 1 ,MNOO 1 , MN011,MN101 

MN112 MNM2.MN002, MN012,MN102 

MN113 MNM3.MN003, MN013.MN103 

HS^MISFETMh^v^^ 
MN114 MNM4.MN004, MN014.MN104 

H4CDMISFETMh5^v^ 
MNM 5 HSOMISFETMh^^v 5 ^ 
MNM6 H6<DMISFETMh7^v^ 
MN1.MN2 IKKjh^v^ 
MP1.MP2 Mffib9^i?^ 
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MNT1.MNT2 



MPEQ.MNRS 



sc 



si 



SM 



WLWS WL, WLO.WLl ,WLS, WLSO.WLS 1 ,WLW 



!7— KiSjl 



WL_,WLS_ 



-5 0 



[0038] 01{*^0JO|^^Jl^#§^^#^fEltIlIj^<DllIg&0-e^ o r©^i 

M343j;tJ«^4(DMISFETMh9^v ? ^^MNM4^3l*PUfci:r^>^#t|S[^^ o |g 
3*Dj;t^^4C0MISFET^h7^v ; ^MNM3 N MNM4tt, Hl*5j;U ? ||2<DMISF 
ETl!h5^^MNMl, MNM2lCJt-<T, Jfcyh^yT3&£^<E>3f* J H£ffc«rjB 

[0039] ||30MISFETMh9>^^MNM3te, lll^MISFETMh^v^^MNMl 
(DKW^^<ktf5/h^BL(D^^y— X'KW«^?fML, H4C»MISFETM 
h7^v^MNM4J3;. 02(^MISFETMb7>^^MNM2<DRW>^^i:M» 
•~^T|^BL_<7) FeQ ' — • Kl^^ll* j^^F^ScLT V N 5„ *fc, f|3<DMISFETMh7 
y^^MNM3^J;t)«^4(Z)MISFETMh7^v ? ^MNM4C0^— H^te;?— K 
jt|WLSt^^$tvCV>£ 0 t£3o n HS^oiU^^OOMISFETMh^^^MNMS, 
MNMe^n^MISFETMh^^^y-Cfe^o 

[0040] 122*2, 0lo^#:^^|Sl«llIj^o##^^-llj#^K-r§^^^^^- 



»[J 1 
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bxm. mmtu^miM^umir^^^^— bx&z> 0 m2&£xfim3\z. 

m^&ft?m^ i7— KawLs<Dmi±^T7— bMwL(Dm.j±tmM^xmum>iiL(v 
dd) \c±Lib±.m, ^m^nmmmm^m^tix\^\^m^ i7-mwL 
ste£Tfv—bmwL<Dmm^KmmmmGNi))$:i%^x\^ 0 ^cotc^, 
i^mm^mmm^m^nxi^^t^,mi^xxfm2(DMisFETmb9>^ 

^MNMl, MNM2COKW^S^»H^(^n— T^?l£frlX\s^CDX\ 
<£!F|f2<Z)MISFETMh7^^MNMl, MNM2<D<DKW^S^-tVMtfBL 

[oo4i] gi4«, ^mm<Dmmm2icffi%mmm$&cD\m$&mxfo% 0 ^lEnms&f*, mi 

LSO,WLSl£, 2MC0\f-y b'MMBLO, BLO_, BL1, BL1J3. -^rtl^tu fT^fRh ^'J 

^[^^M^2m^^#:^^iB'[tiHis&(Z)r^-e*ffl$tvTv^ 0 3^ 2^0*11 

1COMM0.COMM 1 Un 7? fa ^M^2jfi<^ W3i§ fElt |1!$§<Z> ffi "C^ffi $ 

tix^^^^m^m^Mmmmm^i^fD^mmx^^t^mxh^o 

[0042] r<DfBH[Hl{^-e«, 17— kUwlo, wli©®± ^mMMfc (vdd) ^ Vz:^_hif r 

ff^fE'ddl^^fcr^h^BLO.BLO., BLl.BLl^^, SMW^^^OKH-^ 

[0043] mm^. T&<D2m<D¥mittw&m&m&&m$ii,x, m^^ta^m^m 

USrtT 5^^^^2Or7^-K^WLS0(Z)*ii^^«{4(GND) fcLT, ±S©2 
|@.(^^2g#:7p#^fBte[l|S§^tVha*)-BLO,BLO_, BLl,BLl_^fb, S^Ctfj^ 
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[0044] *mw<DmMM3Kffiz¥m>fc^wmmm\Biy&<Dm&mx*foz> 0 

#^^$,§ o ^5(DMISFETSh7^v ? ^MNM5(DKW^i^^^|ll(^MISFE 

S^£fvCV^o *fc, ^6(DMISFETMh7^v ? ^MNM6(DKW^T-{i^2 
(DMISFETMh7^v > ^MNM2(DKW^^-(3:^^c§^, V— ^^i^MB 
COMM^^gc$^lTV >5 0 ||5:& £I^||6£>MISFETMh7y^^MNM5,MN 

(DMISFETMh^v^MNM3, MNM4©^- Ba^-A^t^WLSff ^-(D 
Sfeff ^A^^tt^o &*3* ^5*3j;-0«^6©MISFETSIh9^^MNM5, M 
NM6«nMMISFETMh7^^-efc5o Jfe*3, HKD^f^ff^fE'Kdl^^ 

[0045] ^<Dj:5^«^^-r§-^-C\ ^(DfB'B[HlS&(D#^0#^^. mi*5J:^2^)Mis 

/V^^^-e^fc^)^ ^l*5j;tF^2C0MISFETMh7yv > ^MNMl,MN 

M2fcfcJ\ KWyiS^»«ii^^</^\ ~;TUU;<9, £9^^ #«IB# 

[0047] ^^mmmmmmm, mmwmm^m^wmmm^tmm^ m 

l*5J:t) ? ||2(DMISFET^h7^> ? ^MNMl x MNM2©y-^Sf ?rgittG 
NDt, ^—hS^-^y— K^WLWt^^i-^^^^, HKDMISFET^h^^v 5 
^MNMKDKW^^-^HSOMISFETMh^^^^MNMSOy— J^^B^ 
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fr^USM©— ^©IBttt/— KClCgBRb, ^2(DMISFETMh^>^MNM2 
(DKW^^-^H4(DMISFETMh^Vv ? ^^MNM4(Dy— ^Jft^SrgSRU H4 
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